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The principle object of the present invention is to provide 
•p coat for an environmental barrier coating (EBC) employed 
a silicon based substrate wherein the top coat decreases the 
recession rate of the EBC protective coating in high velocity, 
high temperature, aqueous environments. 

In order to achieve the foregoing object, the present 
invention is drawn to a composite comprising (1) a silicon based 
substrate, (2) an environmental barrier coating (EBC) comprising 
a protective layer and a silicon bond layer between the 
protective layer and the silicon based substrate, and (3) a top 
layer which comprises a velocity barrier layer. As defined in 
the instant specification, a velocity barrier layer is a layer 
positioned between a flowing gas stream and the underlying EBC 
protective layer wherein the velocity barrier layer acts to 
reduce the velocity of the gas stream which otherwise would 
impinge on the underlying EBC protective layer. The velocity 
barrier layer reduces the velocity of an impinging gas stream 
across the thickness of the velocity barrier layer which results 
in a decrease in recession rates of the EBC protective layer. 
The composite as set forth above is specifically claimed in 
pending in independent claim 19. Claim 19 has been rejected by 
the examiner over U.S. Patent 6,64 5,64 9 to Tanaka et al . in view 
of Applicants admitted prior art. It is respectfully submitted 
that this rejection belies the concept of a whole clause of 35 
U.S.C. 103. 

Tanaka et. al . (US 6645649) essentially teaches a two layer 
coating. Layer 1 formed on the substrate containing RE2Si05 
and/or RE2Si207 with none or minimal excess Si02 . Layer 1 is 
dense with porosity not exceeding 10% and most preferably less 



than 2% (Column 3; Lines 35-4 0) . Layer 2 is further applied on 
layer 1 with composition RE2Si207 or RE2Si05 that has a porosity 
of 5-30% to prevent cracking of layer 2 and increasing the life 
of the component. Tanaka et al. teach away from excess Si02 
which makes coating layerl porous and is undesirable. Tanaka et 
al, do not understand, explain, or teach the effect of water 
vapor velocity and ways to prevent it. The figure below 
illustrates the Tanaka et al . composite. 
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Application No, 10/737,138 on the other hand stresses the 
use of a porous top layer to reduce the velocity and thereby 
increasing the life of the EBC. Paragraphs in patent application 
clearly describes a typical "EBC" the velocity barrier layer 
aims to protect - it consists of a bond coat of silicon and a 
protective layer (mullie, BSAS etc) . The EBC layer thus clearly 
consists of Silicon (source or excess silica) and a top layer. 
Thus a velocity barrier layer of porous yttrium silicate does 
not result in the same object as claimed by Tanaka et. al. This 
is shown in the following figure: 
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There is no reason for Tanaka et al . to be modified as 
proposed by the examiner. To the contrary, Tanaka et al . would 
not find it desirable to provide a silicon bond coat between 
layer one and the silicon nitrate substrate as a silicon bond 
coat would be a source of excess silica which is undesirable and 
unwanted in the Tanaka et al . coating system. The present 
invention improves the life of typical EBC's which complies a 
silicon bond coat and a protective layer by depositing on the 
protective layer a velocity barrier layer as claimed. Tanaka et 
al. does not recognize nor provide a solution for the problem 
that the instant application overcomes. Thus, the examiner's 
proposed modification of Tanaka et al . is undesirable in 
accordance with the teachings of Tanaka et al. and, therefore, 
would not be obvious to do as suggested by the examiner. The 
examiner's proposed combination of references belies the concept 
as a whole clause of 35 U.S.C. 103. 

The examiner's rejection should be withdrawn. 
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